Magnetic susceptibility (MS) along different roads, foot-trails and river sections has been measured in rock outcrops. The measured major sections are Malekhu-Dhading road, Mugling-Jugedi road, Ghumaune-Damauli road, Mugling-Anbu Khaireni-Badinpur road, Shivapur-Gwaslung road, Malekhu Khola section, Trishuli and Seti river sections and other small tributaries near road sections. A pocket susceptibility meter (ZH Instruments SM30) was used to measure MS values of rocks which belong to the Nawakot Group, Bhimphedi Group and the Tanahun Group. For the values of MS in the study area, site mean MS (average of 10 to15 readings at each outcrop) data gave the following variations: (i) a large range of average MS between (-0.0097 -387) x 10 -3 SI; (ii) lowest MS magnitudes (<0.1 x 10 -3 SI ) for quartzite, limestone, dolomite, which are predominantly composed of diamagnetic minerals (e.g. quartz, calcite and dolomite); (iii) intermediate range of (0.1-1.0 x 10 -3 SI) was found in most shales, slates, phyllites, sandstones and schists; and (iv) high values (>1.0 x 10 -3 SI) for amphibolites, green-schists, metasandstones, and iron rich beds. The range of unique values of MS could be used for lithological mapping and hence the stratigraphic as well as structural interpretations.
Introduction
The magnetic susceptibility (MS) is the indicator of the concentration of magnetic minerals in the rocks and minerals. The detailed properties of the rocks should be known for effective planning and execution of engineering geological works. The MS is a physical parameter which is used to characterize and differentiate the rocks that are widely used in mineral and oil exploration for assessment of quality and quantity of materials in land, water and air system in natural media or even for assessment of the degree of pollution or contamination by pollutants or heavy metals due to anthropological activities (Gautam et al. 2011) . The unique set of MS values can be used in the geological as well as lithological mapping (Hrouda et al. 2009 ).
There are many problems of correlation of the Lesser Himalayan rocks in central Nepal. Due to the lack of fossil contents, biostratigraphy is not possible everywhere; so total correlation is based on the lithostratigraphy. Dating based correlation is also poor in the absence of laboratory facilities in Nepal. Mostly rock types found in the area are slate, phyllite, metasandstone, quartzite, limestone and dolomite almost in all geological units but in varying proportions. Similar type of lithology is found in many units as separated out by marker beds, for example, there is pelitic, crenulated and soapy phyllite in the Kunchha Formation, Dandagaon Phyllite, Nourpul Formation and Robang Formation. Similar type of situation is found in the quartzite and carbonate rocks. For example, mappable succession of quartzite is seen in the Kunchha Formation, Fagfog Quartzite, Nourpul Formation and the Robang Formation. Due to the absence of other evidences except lithological similarity, geological mapping and naming the rock units has no uniformities (Stöcklin & Bhattarai 1977 , and Paudyal & Paudel 2011 , 2014 (Fig. 1 and Fig. 2 ). Figure 1 showed the stratigraphy by Stöcklin & Bhattarai (1977) where they have shown several members within the Kunchha Formation. Later, Paudyal & Paudel (2011 , 2014 have re-mapped the same area in 1:25,000. (Fig.2) . According to them, the oldest member of the Kunchha Formation, the Anpu Quartzite is equivalent to the Fagfog Quartzite. Similarly, the Labdi Khola Member of the Kunchha Formation is equivalent to the Dandagaon Phyllite and the Banspani Quartzite member of the Kunchha Formation is equivalent to the Purebensi Quartzite of the Nourpul Formation. This brought a great change in strarigraphy and hence, in tectonic interpretations. Such type of difficulties exists in the name and stratigraphic position in other parts of the Lesser Himalaya. As we know the Lesser Himalaya is a fold-and thrust belt. Due to thrusting similar type of lithology of two different units may come in contact to each other. However, during mapping we may interpret it in our convenience. It has made a great confusion in the mapping and structural interpretations. Present study has aimed to delineate this macroscopically similar succession from the different units based on the unique values of the MS. The MS measurement was carried out in the Malekhu section, Mugling-Jugedi section, Mugling-Anpu Khaireni-Bandipur section, Pohari-Arkhala section as well as Kahun Shivpur section. In Malekhu section, there is good exposure of both the Nawakot Group and the Bhimphedi Group and this section is considered a type section for the central part of the Lesser Himalaya. An attempt was made to correlate these rocks with the similar type of rocks westward from Malekhu. Rocks exposed in the Mugling-Jugedi and its adjacent areas is lithologically similar to that of the Nawakot Group and the rocks in Kahun area (Tanahun Group) can be correlated with the rocks of the Bhimphedi Group.
However, there are no other bases of correlation except lithological similarity on the stratigraphic succession. Therefore, measurement of MS has been used as another tool to correlate the succession in different part of the Lesser Himalaya. Fig. 1 . Lithostratigraphy of the Nawakot complex proposed by Stöcklin and Bhattarai (1977) and Stöcklin (1980) Paudyal and Paudel (2011) Fig. 2 . Comparison of the revised lithostratigraphy of the Mugling-Banspani area by Paudyal and Paudyal (2011) with that of Stöcklin and Bhattarai (1977) and Stöcklin (1980) in Malekhu area
Methodology
Field measurements of in situ MS were made on the major roads-Malekhu-Dhading road, Mugling-Jugedi road, Ghumaune-Damauli road, Mugling-Anbu Khaireni-Badinpur road, Shivapur-Gwaslung road, Malekhu Khola section, Trishuli and Seti River sections and other small tributaries near road sections using a SM 30 (ZH Instruments, Czech Republic) handheld/pocket magnetic susceptibility meter (Fig.3.) . For the measurement of the MS values, exposure of rocks especially the fresh and smooth surfaces were selected as far as possible to which the susceptibility sensor could be attached to close as possible at each site. At least 10 to 15 spot readings were taken on rock surfaces of similar type of lithology distributed over an area of several metre square. Also GPS readings were taken at the each site. Four character indexes have been assigned for each measurement (e.g. DhDl, Dh=Dhading Dolomite, Dl=Dolomite, NpSs; Np = Nourpul Formation, Ss= sandstone and so on).The data processing involved calculation of simple statistical parameters using MS excel worksheet: min, max, average and standard deviation.
Results and Discussion

Malekhu section
The MS of each rock type in Lesser Himalayan rocks of the Nawakot Group and the rocks of the Bhimphedi Group (except Markhu Formation was measured systematically in the field ( 
Muglin-Jugedi section
About 26 km long Mugling-Jugedi road section was selected for the MS measurement of the rocks exposed in this area. Altogether 24 sites were selected for the measurement of MS representing each litho-type from each unit. The MS values varied for different rock types of the individual formations. It has varied from (-0.0069-41.14) ( Table 2 ). The Fagfog Quartzite has the least MS value (-0.0069-0.0054) whereas amphibolites/metabasic rocks of the Nourpul Formation showed high to very high MS values (1.91-41.14). Anomalous MS value (=23.24) was obtained from the gritty phyllite of the Kunchha Formation along this route.
Ghumaune-Damauli Section
About 20 km long earthern road section was selected for the MS measurements. The rocks of the Nawakot Group are exposed in the area (P-P') section (Fig.3) . In total, 15 sites were selected for the MS measurement representing all litho-type of each formation. The rocks of the study area are represented by quartzite, shale, sandstone and dolomite. The MS values varied at different formations and it also varied within the same formation too (Table 3 ). The MS value varied from 0.002 for (quartzite of the Labdi Khola Member) to 387 for hematite of the Labdi Khola Member. 
Shivapur-Gwaslung section
Metamorphic crystalline rocks of the Kahun Klippe (Tanahun Group) are found in this section. The rocks of the crystalline succession were divided into three formations as the Gwaslung Formation, the Musimaran Formation and the Shivpur Schist from bottom to top respectively (Fig.4) . Altogether 11 sites were selected to represent all types of rocks of the area represented by marble, quartzite, garnet-schist and two-mica-schist. The marble of the Gwaslung Formation has obtained relatively low MS value (=0.0078) whereas the twomicaceous-schist of the Musimarang Formation has intermediate (= 0.229) value (Table 4) .
Fig .4. Generalized columnar section of rocks of the Tanahun Group at Gwaslung-Shivpur area
The MS values were different for different types of rocks depending on the concentration of the dia, para and ferro-magnetic minerals. They were higher in basic rocks and iron-bearing formations as compared to sedimentary and metamorphic rocks composed of rock forming silicates in the region. In the present study, the meta-basic rocks (e.g. amphibolites) showed moderate to high values. Some sedimentary and metamorphic rocks may contain higher values due to the presence of magnetic minerals (e.g. metasandstone of the Nourpul Formation along the Mugling-Jugedi section, MS-48, Hirayama et al. 1988 , Dhital et al. 1987 , 2002 , Jnawali & Tuladhar 1996 , 1999 , Sah 2007 , Paudyal & Paudel 2011 , 2013 , 2014 , Rai 2011 for the sake of geological investigations. However, the published literature revealed that mapping was not uniform in terms of the similar lithologies to the various formations, often with different names.
Macroscopically, similar rock assemblage may not be included in the similar stratigraphic unit in mapping. For example, the Fagfog Quartzite could be differentiated with the Purebensi Quartzite of the Nuwakot Group on the basis of stratigraphical position. When these two rocks come in contact due to faults or thrusts, the boundary may not be differentiated; rather both can be included within the same formation. 
Conclusion
The study areas represented the rock succession of the Nawakot Group, Bhimphedi Group and Tanahun Group (rocks of the Kahun Klippe). Measurements of MS of these rocks were carried out through six representative routes. The rocks of the Nawakot Group of the Malekhu section were correlable with the rocks exposed in the Mugling-Damauli sections and its adjacent area based on the MS values. There was well correlation of these meta-sedimentary rocks if they were viewed in the total succession. 
